theory are being applied to approach a number of challenging physico-chemical and analytical problems such as electrochemical oscillations, two-dimensional phase transitions, ion or electron transfer across an interface between two immiscible electrolyte solutions, and the DNA damage analysis. Progress in this area has been based mainly on the extensive experimental research worldwide. Indeed, Heyrovsky had always stimulated his colleagues and students to look first of all for an unknown experimental effect. Nevertheless, the theory of the polarographic current formulated by his student llkovic has turned to be one of the most remarkable achievements This work prompted Ilkovic to publish a simplified derivation of his equation in 1938 [6] . The derivation neglects the contribution of the spherical diffusion and assumes that the thickness of the diffusion layer is much less than the radius of the mercury drop. The key argument was that a liquid is incompressible and, consequently, the product of the electrode area A and the distance x «J from the electrode surface should be constant, Ax = const (2) Due to the increasing area, the convection rate dx / dt = -(2x / 3t) is negatively, i.e. the convection and diffusion contributions to the material flux have the same sign.
For almost two decade's, the Ilkovic equation was considered as being rather accurate. Nevertheless, the role of the spherical diffusion has puzzled many polarographists. In 1950, Lingane and Loveridge [7] combined the equation for the at a spherical electrode, and they obtained the equation
where S is a numerical coefficient. A rigorous derivation of the diffusion current 1 ) Although the argument behind this derivation appears to be straightforward , a typical answer to the question about the direction of the convection that one can hear from an undergraduate student is just opposite. Henne [9] , who studied the current-time curves on the first mercury drop, i.e. on the drop that is formed in a solution unaffected by the previous polarization. This and subsequent studies have shown that the solution is depleted in the immediate vicinity of the capillary by the previous electrolysis, which leads to a decrease in the measured current. The effect of the depletion can be largely suppressed using the
Smoler's capillary [10] . Thus, the apparent precise validity of the Ilkovic equation 
